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Abstract 
Preventive resettlement of communities from extremely hazard prone areas would result in large quantitative gains in global 
disaster resilience, reduce annual global recovery spending, and prevent disaster events from impacting on hard won 
development gains. Prevention as opposed to recovery has become the norm in describing a smart approach to disaster 
management yet preventive resettlement, requiring action before a significant event, is rarely considered as part of national 
disaster management strategies. This article describes why it is underutilised and how it could be employed more systematically 
to reduce risk in the most hazard prone areas in countries such as the Philippines. The Paper describes how the poor global track 
record of development induced displacement and resettlement (DIDR) has inadvertently impacted on perceptions of resettlement 
in general and considers how preventive resettlement fits within current theoretical models, proposing a distinct model for 
preventive resettlement. 
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1. Global Context for Disaster Risk Reduction 
Leading up to the 2015 expiration of the Hyogo Framework for Action (HFA), a range of stakeholders in the 
disaster management sphere have been consulted on a replacement plan for global disaster risk reduction (DRR). 
Early synthesis reports suggest a commitment to quantitative gains in resilience. The importance of getting the 
correct replacement goals in place for the next 10 year plan cannot be exaggerated as disasters continue to erode 
global gains in poverty reduction. To identify what should go into the replacement plan it is worthwhile considering 
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the efforts and achievements of the first. HFA1 (2005-15) was characterised by steps forward, albeit unevenly across 
its five implementation areas. Mortality risk in developing states dropped although economic loss risk did not 
(IPCC, 2012). Earthquakes remain unpredictable despite significant research investment. Reductions in the 
timeframe between the forecasting and impact of hydrometeorological events have improved the speed of 
evacuation, in turn saving lives. Today world conferences, biannual global assessment reports, global platforms and 
an International Strategy for Disaster Reduction (ISDR) are pushing towards a more resilient global community. 
Despite this level of discussion recent large scale events act as a reminder of the importance of ensuring HFA2 to 
moves beyond awareness raising to tangible risk reduction. 
2. Vulnerability to Resilience 
Resilience is a function of where we live and how we live. Considering the HFA is focused on building resilience to 
disaster events, it is necessary to define the term and explain what a resilient nation or community looks like. Until 
recently, it was generally believed that disaster risks could be eliminated through structural solutions. This thinking 
was overtaken by a focus throughout the 1990s on ‘vulnerability’ (WMO, 2013). The millennium heralded a 
paradigm shift from vulnerability towards resilience as a lens through which exposure to risk has been explored. The 
focus moved from weakness to strength (Winchester, 2000). As a starting point it has been said that ‘social cohesion 
and solidarity are the foundations of community resilience’ (UNISDR, 2014). Resilience is ‘the ability of a system, 
community or society exposed to hazards to resist, absorb, accommodate to and recover from the effects of a hazard 
in a timely and efficient manner, including through the preservation and restoration of its essential basic structures 
and functions’(UNISDR, 2007). Encouraging resilience in the context of disaster risk reduction signals the intention 
to effect improvements in a society that will lessen the impacts of the next disaster. Although many countries have 
strong land use planning regulations, others are either not in place, or not complied with, resulting in people living in 
areas of high to very high disaster risk. Recent encroachment of hazardous areas in combination with the forecast 
increase in frequency of hazard events, provides a rationale for greater consideration of resettlement as a DRR tool. 
3. Obstacles to resilience –coastal living and informal settlements 
It is only in the last two centuries that populations worldwide have moved in droves to live in coastal areas 
representing a growing threat to resilience aims. Many countries throughout Asia are similar to Australia which has 
70 per cent of its population living along the east coast. Informal settlements are often in coastal or other high risk 
areas and although they have been subject to various policy approaches over time, they have not been the subject of 
innovative solutions (Sietchping, 2005). There has been a lack of consensus on what might be a set of red lines for 
urbanisation at which point resettlement will be seriously considered. Informal settlements in ‘megacities,’ areas 
with populations over 10 million, will continue to concentrate risk in the Asian region until action is taken to correct 
poor land use planning. Where cities have expanded beyond the rate at which their governments have had the 
resources or institutional capacity to manage, the proliferation of informal settlements has resulted. The United 
Nations has predicted that by 2025 the number of megacities in this region will expand from 10 to 27 and by 2050 
over 70 per cent of the world’s population is predicted to be living in urban areas (UNPD, 2008). It is well 
documented that inhabitants of these urban settlements are not rich and have little assets to provide choice in home 
location (Winchester, 2000). They are usually from rural areas in search of better livelihoods, or largely constituted 
of female headed homes, without the resources and human capital to move to areas of less risk (BayBay, 2008). 
Raising awareness of risk through education initiatives in informal settlements may not be effective in countries 
such as the Philippines, where school attendance in areas with informal settlements is comparatively low (Racelis 
and Aguirre, 2005). When an individual depends on his residence in a highly disaster prone area for income, the 
solution is not likely to be discovered through awareness raising activities. A better approach to reduce risk would 
be to consider preventive resettlement by assessing the nature of the hazard, the current costs of disaster and the 
level of spiritual and cultural attachment to place. Where an area has only been inhabited in recent decades, where 
populations have been drawn to the promise of better livelihoods and instead found themselves subsisting in 
informal settlements, the prospects of preventive resettlement in both saving lives and improving wellbeing are 
favourable. This leads to two key questions; firstly why preventive resettlement has been sidelined as a tool of 
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DRR? And secondly, whether preventive resettlement be used as a viable and effective tool of risk reduction in 
hazard prone Asian megacities, such as the Philippines? 
4. Methodology 
This literature review was conducted over one year examining various forms of resettlement. An institutional search 
of the terms: ‘resettlement’ or ‘relocation’ in combination with ‘hazards’ or ‘disasters’ was conducted. The 
following journals were also directly searched using the same terms: Disasters, Forced Migration Review, Journal of 
Refugee Studies, Journal of Risk Research, Global Environmental Change and Population and Environment. 
Resettlement focused on economic migration, mental health, the criminal justice system, environmental impacts and 
asylum seekers, were all considered out of scope. DIDR was considered within scope but forced migration leading 
to refugee camp situations or where displacement may not be permanent, was not. Bibliographies of key authors 
uncovered further relevant citations. International financial institution (IFI) websites such as Asian Development 
Bank (ADB) and World Bank were examined. Following a review of global country risk profiles, projects that had 
resulted in resettlement in Indonesia or the Philippines were specifically considered.  
5. Migration and resettlement 
Alternatively known as ‘migration’, ‘displacement’, ‘resettlement’ or ‘relocation’, studies on the movement of 
people have generated a wealth of literature on why, when, where and how human migration occurred. Migration 
has long been an effective tool employed by individuals and groups to mitigate perceived hazards or insecurities 
whether environmental, conflict based or social (Keely, 2009). The movement of people from their homes over time 
has been described as a result of a combination of “push and pull” factors. The greater the push the less voluntary 
the resettlement is likely to be (Muggah, 2000). Black et al. commented on the multi-causal nature of migration, 
describing how global environmental change, whether rapid or slow onset, is usually but one of many factors 
leading to migration. The authors argued that migration or displacement from environmental shocks is often viewed 
as a failure of the international protection framework, where in reality it should be seen as positive adaptation for 
those with the resources to be mobile. There are a variety of forms of involuntary resettlement, except for preventive 
resettlement, most have been discussed and compared across a range of academic literature. These include; 
conservation induced resettlement (Schmidt-Soltau and Brockington, 2007) conflict induced displacement and 
resettlement (CIDR) (Muggah, 2003) and development induced displacement and resettlement (DIDR) (Cernea, 
1995; Piciotto et al, 2001). Post-disaster resettlement has also been considered and compared to other forms of 
resettlement such as CIDR and DIDR (Badri et al, 2006). IFI involuntary resettlement policies may not be 
applicable to post-disaster resettlement due to the lack of time to implement comprehensive planning (Jha et al, 
2010). Studies of post-disaster relocation have focused on the psychological impacts associated such as post-
traumatic stress disorder and rarely the long-term impacts on communities (Kilic et al, 2006). Preventive 
resettlement is underrepresented in the literature, but has been described as, ‘a measure for intervention that seeks to 
address the exposure that is one of the components of vulnerability, and it results in nullification of the risk 
condition,’ (Correa et al, 2011). The track record of DIDR has ensured preventive resettlement remains overlooked 
as a tool of disaster risk reduction, yet the need for its consideration, will only increase as populations in hazard 
prone areas grow. 
6. Pathways to successful resettlement 
Throughout the 1950s infrastructure projects increased at a pace unmatched by the slow awakening at the World 
Bank to the pattern of impoverishment that was following resettlement. It was increasingly carried out after World 
War Two by governments and newly created IFIs mandated to assist with global reconstruction. Resettlement in the 
name of ‘development’ was seen throughout the 1950s to 1980s to be a natural by-product of progress (Muggah, 
2000). National governments also undertook infrastructure projects without IFI finance and commonly planned for 
resettlement aspect as an after-thought. Early studies on the impacts of resettlement were generally ethnographical 
accounts described by sociologists or anthropologists, but the mistakes identified in these accounts remain relevant 
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as they are still repeated across some of the most recent resettlement projects. The construction of the Aswan Dam 
in the 1960s is a good example. It involved the resettlement of over 100,000 Nubians by the Egyptian Government. 
The Egyptians failed to properly consult with resettlers to inform home design and infrastructure was not ready at 
the time of resettlement (Fernea, 1966). By the late 1960s poorly implemented resettlement, often by the World 
Bank led to criticism it was causing poverty in contrast to its mandate to reduce it. After the 1972 Stockholm 
Conference on the Environment, the World Bank was forced to acknowledge that many of its ‘development’ 
projects had resulted in poor outcomes for affected communities through loss of land or access to livelihoods. 
Although the World Bank led the process of introducing safeguards, compliance remained a challenge. In 1980, the 
World Bank drafted guidance on involuntary resettlement requiring program managers to mitigate harm and prevent 
loss of livelihoods. Despite this guidance, and the flourishing of 1990s principles such as ‘do no harm,’ violent 
images of compulsory land acquisition in impoverished communities acted as a catalyst for early anti-World Bank 
civil society movements. This growing discontent with the World Bank peaked at the time of the Morse 
Commission and leaking of the Wapenhans Report in the early 1990s. The 1992 Morse Commission found the 
majority of dam projects were beset by problems and publicised the poor level of compliance at the World Bank. 
Shortly after, the Wapenhans Report exposed a culture of pressure and incentives on World Bank staff to approve 
loans. It found in the vast majority of projects, World Bank procedures were not complied with and a high 
proportion of its portfolio, if audited, would properly be classified as poor quality loans (World Bank, 1992).  
Resettlement policies and compliance has improved since this time, offering greater choice and consulting more 
with affected populations, although the measure used to determine success; income, is a crude determinant of 
performance. Negative findings of the World Commission on Dams and various Inspection Panel cases, have been 
balanced by findings from consideration of involuntary resettlement projects in countries including Tonga, China, 
Brazil, Indonesia, Togo and Thailand (WCD, 2000; Piciotto et al, 2001). Cases such as the Xiaolangdi Dam present 
the possibility of a more successful future for resettlement in this area. A large proportion of mistakes in DIDR may 
never have occurred had there been greater community participation and consultation throughout resettlement 
project design and implementation. Fujikura and Nakayama considered long term post resettlement satisfaction 
across six projects, finding the key determinants of satisfaction within the resettled population, were not the income 
levels reached but the level of consultation, choices offered, and quantum of compensation (Fujikura and Nakayama, 
2012). Consultation can be difficult where it depends on the will of local leadership that is unwilling to participate, 
however more often reports suggest a lack of genuine understanding by implementing organisations of what it 
means to engage in consultation. Notwithstanding these challenges, systems are increasingly employed that ensure 
genuine consultation is carried out and grievance redress mechanisms implemented as outlined in resettlement 
action plans. Successful resettlement in terms of both livelihood restoration and individual satisfaction are less few 
and far between today then 10 or twenty years ago as homes are increasingly built in consideration of community 
needs, and are more likely to have infrastructure ready when resettlement occurs. In the case of preventive 
resettlement, many of the issues relating DIDR do not exist. A preventive resettlement implementation model 
(PRIM) would build on relevant lessons learnt from DIDR but would measure success by indicators of wellbeing.  
7. Theoretical models of resettlement 
Shortly after Cernea’s internal guidance on involuntary resettlement, Scudder and Colson offered one of the first 
theoretical models of resettlement describing it as having four stages; recruitment, development, transition and 
handover (Scudder and Colson, 1982). The authors considered how people behave at different points in the 
resettlement process from risk averse during relocation to once again risk taking following resettlement. The model 
offered a starting point for the theoretical consideration of resettlement however it has been criticised for not 
discussing the many negative social affects that can arise following resettlement and, for suggesting that resettlers 
generally act the same when faced with resettlement. Most problematic to critics such as Cernea and Muggah, the 
model appeared to treat resettlement as a process of steady transition between stages (Cernea, 1995; Muggah, 2000). 
Cernea’s impoverishment risks and livelihood reconstruction model (IRLR) perceived resettlement as a minefield of 
risks, or trends leading to impoverishment, that appear when carrying out resettlement, and which now form the 
basis of the modern approach to implementing a DIDR project. These risks are landlessness, joblessness, 
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homelessness, marginalisation, food insecurity increased morbidity and mortality, loss of access to common 
property and resources and social disarticulation. The IRLR model implicitly values the infrastructure project as 
worth the social costs of relocation. Anthropologists including Oliver-Smith have challenged this assumption on the 
basis of the negative psychological effect of removing a person from their home, where there is a strong attachment 
to place (Oliver-Smith, 1996). Muggah suggested a divide exists between those who consider resettlement as 
inevitable with negative impacts to be managed (‘applied scholars’) and those who consider resettlement 
demonstrates a failure of development (‘action scholars’) (Muggah, 2003). Muggah perceived the IRLR model as 
concerned with remedying socio-economic harm caused by breaches of fundamental human rights, and pointing to 
the failure of the IRLR model to perceive the resettler as an active participant in the resettlement process.   
Both models consider the importance of planning and engagement in the resettlement process yet neither Cernea nor 
Scudder and Colson’s models are well suited to preventive resettlement of densely packed hazard prone areas. They 
are focused on village style rural resettlement as opposed to modern urban resettlement and present a formulaic set 
of risks without considering best how, where and why a resettlement should or should not be considered appropriate. 
They are in the case of Scudder and Colson, a description of what usually happens, and in the case of Cernea, what 
usually goes wrong. Neither delves into considerations of how ethical arguments will differ depending on whether 
target populations are educated, young or old, or male or female. These factors need to be separately considered in 
any model for preventive resettlement. Preventive resettlement theory is more closely suited to Cernea’s IRLR 
model as there is greater lead time available for planning the resettlement process than exists for CIDR, where 
violence can force communities from their homes without any time to plan where they will go. A PRIM would set 
parameters to guide policy makers considering where preventive resettlement would be; necessary from a risk 
management perspective, ethical, and have reasonable prospects of success. DIDR is about prioritising 
‘development’ over human rights and relies on utilitarian argument to justify forced resettlement. Preventive 
resettlement has a stronger ethical basis as the State is breaching the rights of some to choose where to live, based on 
the duty to protect children of current inhabitants, to consider its social contract to protect, if not improve, the lives 
of the entire community of those living in a hazard prone regions, including generations yet unborn. Although 
paternalistic, the state is reasonable in its assumption of the responsibility to hold life as paramount above the 
economic or other considerations that lead individuals to remain in hazardous locations. There is therefore a stronger 
ethical basis for preventive resettlement. There are also ethical arguments for resettlement on the basis of the 
ongoing cost to governments of supporting communities that continue to require recovery assistance, or fail to reach 
their productive potential due to being locked in a disaster cycle. A PRIM, would also differ from an IRLR model as 
resettlers would not be forced to align their departure with the timing of an infrastructure project. A PRIM model 
incorporating lessons learnt by DIDR as outlined in the IRLR model should become a core part of national risk 
reduction planning. 
8. Successful resettlement 
The reason why resettlement is a last resort option of policy makers is due to the poor historical experience of 
DIDR. According to Badri, ‘a well-planned and managed resettlement process can produce positive development 
outcomes, such as a more favourable socio-economic environment, including new jobs and better access to 
education and health facilities (Badri et al, 2006). The reasons for past failures in resettlement projects in the 
Philippines have been a mixture of poor site selection, lack of livelihood opportunities and community 
infrastructure, and rushed projects leading to substandard homes (Valenciano, 2009). Connell found successful 
resettlement is more likely to occur where there was strong planning, management capacity and resources to 
implement resettlement programs (Connell, 2012). The World Bank maintains the principle of using relocation as a 
last resort, however there is strong evidence to support greater consideration of preventive resettlement as a disaster 
risk reduction tool, provided that resettlement plans are well considered, based on accurate socio-economic data and 
put into action in a timely manner. As Fisiy, and Ghesquiere explain ‘When it is determined that the risk to which a 
population is exposed cannot be mitigated by any other measure, resettlement becomes the only option for reducing 
the risk’ (Correa et al, 2011b). Correa’s compilation of case studies describes a variety of national hazard profiles, 
institutional capacities, and successful methodologies used to implement preventive resettlement. In Guatemala the 
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local population to be resettled were extremely distrustful of the military. Planners therefore paid close attention to 
ensuring community participation and focusing on matters of importance to locals such as development of 
infrastructure and schools. Home design was flexible and provided room for home businesses. The evaluation found 
the success of this project was a result of respect for community participation and culture. In Argentina for over two 
decades the Government assisted those willing to move their homes. Instead of cash compensation schemes it 
provided participants with their own culturally sensitive homes through assisted self-construction. This program 
transferred skills that could be used later and enabled a sense of pride in locals for having contributed to their own 
home. El Concho village in Colombia, represents another noteworthy case due to the degree of local leadership in 
resettlement. The village used inland resettlement in contrast to other villages throughout the Delta who moved 
along the Coast incrementally as a means of disaster management. The people were able to mobilise and organise 
their own resettlement with minimal government intervention (Correa et al, 2000). South American case studies 
describe the potential success of preventive resettlement when it is approached as a community driven program. If 
the Asian Region were to take note of recent successes in South America, the only challenge remaining would be 
leveraging political will to fund trial programs where in hazardous areas. 
9. Political will for resettlement 
Political will is difficult to generate when considering the risks of uncertain future events versus current needs. 
Prevention is less costly than catastrophe insurance, however funding remains focused on recovery (Hochrainer and 
Mechler 2010). Although the cost-benefit of various forms of risk reduction measures has been considered, this 
analysis has not been carried out in relation to preventive resettlement. Authors such as Kenny considered the 
factors involved in undertaking a cost-benefit analysis for earthquake mitigation, describing how available 
engineering technology remained unused in a variety of developing countries (Kenny, 2012). Cost-benefit analysis 
on risk reduction faces the difficulty of three to five year political terms favouring short-term benefits over 
improvements in well-being, and safety that are unlikely to be realised within a political cycle. Despite the 
difficulties in quantifying a cost-benefit ratio the increasing: costs of natural disasters, examples of successful 
resettlement, frequency of disaster events, and pace of urbanisation, would likely offset criticism that action should 
be avoided due to the uncertainty of knowing exactly when an event will occur. To account further for uncertainty, a 
suitable candidate for trialling preventive resettlement would be somewhere in the world’s most disaster prone 
region.  For countries across Asia, where insurance rates are generally below 30 per cent, there will be continued 
reliance on national and third party governments for assistance for the foreseeable future unless preventive 
resettlement is used to address increasing urban vulnerability (Swiss Re, 2013). 
10. Preventive resettlement in Asia 
The Asia-Pacific Region is the most disaster prone worldwide. Known as the ‘ring-of fire’ for the meeting of 
Eurasian and Indo-Pacific tectonic plates, it faces a wide range of hazards including earthquakes, tsunamis, 
hurricanes, floods and volcanic eruptions. Jakarta and Manila are both estimated to have over 15 million residents 
exposed to earthquake risk, with only Tokyo hosting a larger population at risk. In a global ranking, 80 per cent of 
the most at risk cities were found to be located in Asia (Swiss Re, 2013). Frequently situated in coastal areas along 
rivers, these cities are also increasingly prone to urban floods or storm surges. Asian megacities such as Manila, are 
built on or between tectonic plates and are at risk of earthquakes, or are adjacent to coastlines impacted upon by 
typhoons and tsunamis. Volcanic eruptions are a significant risk in both Indonesia and Philippines, with 127 and 18 
active volcanoes respectively. Manila is the highest ranked city worldwide in terms of vulnerability to disaster 
(Swiss Re, 2013). Testament to the city’s vulnerability, two catastrophic earthquakes impacted on Manila during the 
17th century causing widespread destruction. The Marikina valley fault line traversing Manila adds liquefaction to 
list of hazards the city faces. Throughout the Philippines, looking beyond its hazard prone geography and sizeable 
population, the high proportion of youth, urban and informal residents depending on a cash economy warrants 
consideration of prioritising action to reduce the high levels of human vulnerability. With an active NGO 
community in the Philippines since the Mt Pinatubo eruption in 1991, strong national laws governing resettlement, 
ongoing flood reduction resettlement activities along the Pasig River, and recent calls following Typhoon Yolanda 
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to consider post-disaster relocation, the Philippines is a suitable country for developing a model for preventive 
resettlement (Luna, 2001). 
11. An enabling environment for preventive resettlement 
An effective national legislative framework is a prerequisite for preventive resettlement and should not be 
considered where absent, or where there are high levels of corruption, as evidenced by the 2010 DIDR failure of the 
Cambodian Land Management and Administration Project (World Bank, 2010). Where laws of eminent domain 
enshrine rights to redress preventive resettlement is more likely to be successful. Involuntary resettlement is likely to 
be effective where there is strong institutional capacity, high levels of social capital, trusted local leadership, and a 
flourishing civil society. Studies of various DIDR experiences have identified the benefit of short waiting periods 
for land to prevent price escalation, expedited provision of infrastructure, and providing genuine choices and 
opportunities for resettlers to manage their own resettlement. These experiences depend on a transparent, 
accountable and functioning bureaucracy with an embedded as opposed to transposed, rule of law. Although 
developing countries are likely to require financial assistance in funding preventive resettlement, there are many 
including the Philippines where the regulatory environment may be conducive to this form of risk reduction.  
In choosing where to undertake preventive resettlement, the level and type of disaster risk in addition to the history 
of habitation of an area are the best indicators of whether a location is suitable. Hurricanes or storms are risks which 
impact such a large area that preventive resettlement would be inappropriate. Preventive resettlement is suitable 
where there is a clearly defined area at risk of landslide, storm surge, tsunami or liquefaction. There have been 
suggested that appropriate locations are where local topography makes mitigation impossible such as floodplains 
and hillsides (Jha et al, 2010). Due to inherent difficulties forecasting when a significant event will occur preventive 
resettlement should be an option only for the most at risk communities, or those that face recurrent events with 
ongoing negative impacts on wellbeing. The threshold for determining when risks are sufficiently high to warrant 
preventive resettlement must be determined on a case by case basis. Notwithstanding, factors including local history 
of disaster events, current impacts of disaster management on livelihoods, and forecast impacts, are strong 
indicators. Qualitative considerations such as attachment to place should be used to consider how the majority of 
residents would cope with resettlement, bearing in mind that the elderly are less likely to cope well. While PRIM 
could borrow from the IRLR model, the current framework for restitution considered best practice by IFIs, would be 
onerous for governments with thinly spread resources and a lack of institutional or technical capacity to implement 
resettlement in densely packed urban areas. Balancing the uncertainty, potential for impoverishment, and cost of 
resettlement against the gains in lives to be saved and recovery costs avoided, preventive resettlement is justifiable 
as a suitable option for recently inhabited informal settlements in extremely hazardous locations. Preventive 
resettlement may be ethically sound but financially challenging to fund, and requires a greater level of local 
initiative to manage the shared risks identified in the IRLR model. Notwithstanding, Sanahuja writes, ‘although 
resettlement is a complex affair, there are examples of successful preventive resettlements that have not only 
eliminated the risk of disaster but also improved the standard of living and safety of the population involved and 
reclaimed the at-risk areas to their original use’ (Inspection Panel, 2009).  
12. Conclusion 
Whether in the Philippines, or more broadly South East Asia, the rapidity of urbanisation represents a ticking bomb 
for a number of megacities. Preventive resettlement has not been implemented as a priority strategy of DRR in Asia 
due to the track record of DIDR. This paper has demonstrated the reasons for the underutilisation of preventive 
resettlement is a result of its complexity and poor track record as opposed to whether it can be carried out 
effectively. Recent positive examples from South America warrant consideration of a greater role for preventive 
resettlement in national DRR strategies across Asia. The PRIM sets narrow conditions for where it can be effective, 
measuring success through indicators of wellbeing. HFA2 should consider preventive resettlement as a core part of 
future DRR strategies, as it is a source of measurable, achievable gains in global disaster resilience. 
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